tious entity of sheep in the Union of South Africa in 187614. It was identified in Cyprus and Turkey in 19436. It was recognized in domestic sheep in Texas in 19527; however, it was probably prevalent, although known as 'soremuzzle' and/or 'coronitis', as early as 1923". The occurrence of BT in the USA was confirmed in 1953 through cooperative efforts of American and South African investigatorsll.
It was demonstrated in 1933 that the blesbok antelope ( D a t aliscus albifons) could harbor the virus of bluetongue (BTV) without apparent clinical sign. The virus persisted in the blood of these antelope for 17 days after experimental inoculation12. Recently, BTV was isolated from a desert bighorn sheep (Ovis canadensis) and incriminated as the cause of deathls. Such data led us to suspect that BTV was the cause of a spontaneous disease of white-tailed deer (Odocoilew virgi- nianus) .
A syndrome resembling BT was observed in a comatose year-old white-tailed deer in the Herman Park Zoo, Houston, Texas. The zoo had previously lost 2 other young deer. The deceased deer had a severe necrotizing glossitis, and a positive BTV-fluorescent antibody (FA) reaction was obtained on frozen sections of tongue. Attempts to transmit the disease from this animal to other deer and to sheep failed.
During the 1965 fawn season, 27 young fawns were captured and reared on the Veterinary Research Farm, Texas A & M Unjversity, where they had no contact with wild populations of deer. During the summer and fall of 1966, 7 males and 1 female of the 23 deer which survived to this time, now 18 months old, developed a disease clinically resembling BT soon after domestic sheep infected with BTV had been brought to the research farm. Two other male deer, 2 and 3 years of age, also became ill. All but 1 of those affected with the disease had been inoculated previously with Theileria cervi and had a parasitemia prior to and at the time that the outbreak of BT occurred. Nine of the 18-month-old deer, including 3 males and 6 females, kept in the same pens as the affected deer, were nut ill clinically. Two of these males were infected with T. cervi. Six of the 18-month-old female deer were indoors and apparently not exposed.
Materials and Methods
The serum used for the preparation of fluorescein-tagged antibody was produced in 1 sheep. The sheep was inoculated initially with the third sheep-passage of a virulent BTV isolated originally from a desert bighorn sheep15. When a febrile peak of 106.8" F was reached on the seventh day post-inoculation, 240 ml of viremic blood were taken by venipuncture and mixed with GO ml of ACD anticoagulant solution*. Three 100 ml aliquots of the viremic blood-anticoagulant mixture were given intravenously to the donor-recipient sheep at 10-day intervals after the cessation of clinical illness. Fourteen days after the administration of the third aliquot, the sheep was exsanguinated and the immune serum was collected.
This serum was capable of complete neutralization of 1 x 106 cell-culture infective dose/50 of BTV in a hlcCoy cell-culture line. The constant serum-decreasing virus method was used*# lo. A precipitate of immune gamma globulin was obtained by dialysis of the serum against ammonium sulfate, so that the final concentration of ammonium sulfate in the serum was 2.1 RI. The remainder of the labeling procedure and purification of labeled antibody was performed as reported previouslyl6. Representative samples of tissue from deer suspected of having BT were frozen with solid carbon dioxide and sectioned in a cryostat. The sections were fixed in acetone at minus 20°C and stained by the fluorescent antibody technique as originally outlined3.4. Controls used in the FA procedures were staining by a conjugate prepared from normal sheep serum, inhibition of fluorescent antibody staining by pretreatment of sections of infected tissue with unconjugated hyperimmune serum, and examination of tissues taken by biopsy from uninfected, clinically normal deer and at necropsy from deer experimentally infected with theileriasis as the deer with apparent BT had been. Replicate blocks of tissue were fixed in buffered 10% formalin and in Zenker's solution. Fixed tissues were embedded in paraffin, sectioned at 6 p, and stained with hematoxylin and eosin.
* Abbott Laboratorics.
Results

Clinical Observations
Slight swelling of the nose and lethargy were the first signs of illness. In 2 instances, the animals were sufficiently lethargic that it was possible to take their rectal temperatures without restraint. Twelve hours after onset of signs, there were a clear nasal exudate and some salivation. The nasal exudate gradually increased in quantity through the next 24 h and dried in crusts which rimmed the external nares. The nasal pad became dry and crusted with serum containing desquamated epithelium and foreign debris. Edema of the subcutis of the face and neck was pronounced. Erosions of the dental pad, hyperemia of the margins of the tongue, and small erosions of the gingiva of the incisors were observed during this stage. Petechiae were seen commonly on the conical papillae of the cheeks and in the buccal mucous membranes. Three deer had conjunctivitis. Depression, reluctance to move, and inappetance were prominent signs during this phase of illness which lasted for a period of 3-4 days. Their rectal temperatures reached 104 to 105°F. (normal 100-102°F.). At this time, lameness and a line of hemorrhage at the coronary band of the hooves became evident and the deer walked on the bulbs of their hooves rather than on their toes. They avoided sunlight, appeared uncomfortable when forced into it, and actively sought shaded areas, even when such effort resulted in exertion which caused tremors. Lameness, which marked the beginning of convalescence, usually persisted for 6-8 days, or longer than did other signs. During the period of lameness they regained their appetites. One deer died after a clinical illness of 5 or 6 days and 2 were killed for necropsy. Following the lameness there occurred a heavy overgrowth of the hooves with an indentation on their walls which corresponded to their phase of growth during the period of illness. Convalescent deer required 1 to 7 months to regain their original condition. 
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Gross Pathology
Lesions were similar in all deer. In addition to the changes that were observable as antemortem signs the following lesions were observed. The nose pad was dry; when the scab was detached from it, the raw surface exuded sero-sanguinous fluid. Serous exudates of inflammatory edema exuded from the incised subcutaneous tissue of the head, neck, and brisket. There were erosions and ulcerations on the dental pad and the rugae of the hard palate. Ecchymoses occurred on the epiglottis and posterior part of the tongue. Copious amounts of serosanguinous fluid exuded from the cut surfaces of the tongue. There were hemorrhages in the fascia of the brisket, the serratus ventralis m., along the costochondral insertions of the abdominal muscles, and in the tunica media of the pulmonary arteries adjacent to the semilunar valves (Fig. l) , where they were visible from both the adventitial and intimal surfaces. The ruminal papillae and pillars, ruminoreticular fold, and the omasal inlet were hemorrhagic. The medulla of the lymph nodes was congested; the cut surfaces of the nodes exuded serosanguinous fluid. A line of hemorrhages, visible after the hair was removed from the coronet, extended around the coronary bands of the hooves. One deer had an area of necrosis, 1.5 cm in diameter, on an omasal fold; this deer also had a severe hemorrhagic cecitis.
Histopathology
Swelling and hyperplasia were evident in the endothelium in the small vessels underlying lesions in stratified squamous epithelium of the nasal pad and buccal cavity (Fig. 2) . Endothelial hyperplasia had occurred also in association with large areas of hemorrhage and necrosis in the media of the pulmonary artery. Lymphocytic infiltration and pericytic hyperplasia usually occurred at the periphery of hemorrhagic areas and around the small vessels underlying the lesions in the buccal, nasal, ruminal, and omasal epithelium. Acinar portions of the salivary glands had necrotic foci. Lymphocytes had infiltrated the adventitia of salivary ducts. Blood vessels adjacent to and within many of the necrotic foci were thrombosed.
Focal areas of the epithelium of the nasal pad, lips, mouth, and forestomachs had undergone ballooning degeneration and necrosis; the affected cells were desquamated in some areas. Scabs containing desquamated epithelium, lymphocytes, neutrophils, and a few eosino- phils covered affected areas. The papillate connective tissue underlying stratified squamous epithelium was edematous, its collagenous bundles widely separated. The germinal centers of the lymph nodes hzd abundant mitotic figures and numerous immature lymphocytes. The reticuloendothelial cells of the sinusoids were hgperplastic and contained numerous erythrocytes.
There were lymphocytic perivascular cuffing and endothelial hyperplasia of the vessels of the central nervous system. Many lumina of these blood vessels were lined with thin layers of fibrin. In 1 deer lymphocytes had infiltrated the interstitium of the kidneys and adrenals.
In focal areas of the esophageal, buccinator, and serratus ventralis muscles of 1 deer, the muscle cells were swollen and excessively eosinophilic and had undergone granular degeneration. There were focal granular degeneration of muscle fibers, 'ringbinden'', and sarco-lemma1 hyperplasia in the heart.
In as much as the fluorescein-tagged antibody did not localize in control preparations, the apple-green fluorescence obtained when infected tissues were stained with conjugated antiserum was considered to be specific for BTV. The pattern of intracellular fluorescence varied from granular perinuclear stippling to extensive granular fluorescence which obscured the nuclear outline.
Specific fluorescence was found commonly in the endothelium and pericytes (Fig. 3) of the arterioles, capillaries, and venules of the papillae underlying the stratified squamous epithelium of the nose pad, lips, mouth, forestomachs, skin, and coronet of the hooves. Specific fluorescence was observed in the gray and white matter of the cerebrum and cerebellum, in the carotid rete, and in the endoneurium and perineurium of the sciatic and trigeminal nerves. Specific fluorescence also occurred in endothelial cells of vessels in the endomysium and perimysium of the tongue, soft palate, diaphragm, and serratus ventralis, buccalis, and cardiac muscles, and in cells of the connective tissue septae of the parotid salivary gland, lacrimal gland, and mucous glands associated with the tonsils. Fluorescent endothelial cells were observed frequently in the vasa vasorum of the pulmonary artery, usually numbering 1 to 2 per microscopic field. They occurred also in and adjacent to hemorrhages which had separated the elastic fibers of the pulmonary artery (Fig. 4) . In the lymph nodes specific fluorescence occurred only in the reticuloendothelial cells of the medullary sinuses.
Discussion
White-tailed deer appear to be affected more severely by BTV than are domestic sheep or cattle which may manifest only a rise in body temperature. Deer must be considered important hosts in the epizootiology of BT since they are susceptible to the disease and readily cross fences not constructed especially for their confinement. They occur in large numbers in the major sheep and cattle producing areas of this nation, there being more than 2 million of them in the State of Texas alone. The erosive stomatitis seen in deer with BT could be confused easily with other vesicular and erosive diseases which affect the same mucous membranes. The convalescence of affected deer was slow even when food of optimal nutritional quality and quantity was available. The disease may cause even greater debility in wild deer which may not have adequate nutrition.
Identification of BTV on the basis of immunofluorescence has been made previouslyl3. Positive FA staining was obtained with a single conjugate applied to cells of different cell cultures infected with 6 different antigenic types of BTV. Fluorescent antibody staining, like complement fixation, is not a type or strain-specific method of identification and therefore, a single aliquot of fluorescein-labeled BTV-antibody should be expected to detect antigenically dissimilar strains. The data derived here and in concurrent investigations of bluetongue in sheep, indicate that the basic lesion of the disease is the result of viral localization in and damage to the endothelium of arterioles, capillaries, and venules, with resulting ischemia and infarction. The hemorrhages in the pulmonary artery are considered to be due to destruction of endothelial cells of the vasa vasorum by BTV. Antigens of BTV in lymph nodes are believed to be there as a result of both intracellular replication and phagocytosis. The intracytoplasmic pattern of fluorescence in reticuloendothelial cells varied from perinuclear stippling to a diffuse granular intracytoplasmic fluorescence. Perinuclear fluorescent stippling was considered to be due to viral replication in this area of the cell since phagocytosis would probably have involved the peripheral cytoplasm. Phagocytosis of viral antigen was indicated by the greater abundance and more uniform distribution of fluorescent cells in the sinuses of lymph nodes draining the oral cavity than in regional lymph nodes of other peripheral areas. Our prior failure to recognize that deer are susceptible to BT was probably because experimental animals had developed im-munity through nonfatal disease occurring before their capture. The similarity of the gross and microscopic lesions of BT of deer and those of epizootic hemorrhagic disease (EHD)5* Q is striking and suggests a close relationship of the two diseases. Serum-virus neutralization tests for EHD have revealed 78$& of Texas white-tailed deer from the Welder Wildlife Refuge (Sinton, Texas) to be positive27 17 although this disease has not been recognized in white-tailed deer in Texas. On the basis of such observations it appears that the 2 viruses may be related and a degree of cross protection may prevail.
Addendum
A report which describes the histopathology of experimental bluetongue in white-tailed deer has been submitted to the Canadian Veterinary Journal by L. KARSTAD and D.0. ' T ( R A I N m . These workers also commented on the similarities of BT to EHD. Their findings confirm the histopathologic observations reported hcre on spontaneous BT.
Summary
The clinical, gross, and microscopic findings of an outbreak of bluetongue (BT) in a herd of captive white-tailed deer are described. Serologic diagnosis of BT was accomplished by fluorescent antibody (FA) reaction in tissues from affected deer. The basic lesion was considered on the basis of histopathologic and FA findings to be a vascuiitis. A possible relationship of BTV of deer and sheep to epizootic hemorrhagic disease of deer is discussed.
Zr~~amnienfassiing
Die klinischen, makroskopischen und mikroskopischen Befunde bei einem Ausbruch von ((bluetongue )) (BT) in einer gefangenen Wildherde werden beschrieben. Die serologische Diagnose wurde mit Hilfe fluoreszierender Antikorper (FA) und den Geweben erkrankter Tiere gestellt. Nach den histopathologischen und FA Befunden wird eine Gefassentzundung als Ursache der Veranderungen angesehen. Die epizootologischen Beziehungen der BT zu der epizootischen hamorrhagischen Erkrankung des Wildes und der BT beim Schaf werden diskutiert. 
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